Raf-1 interacts with Fyn and Src in a non-phosphotyrosine-dependent manner.
To identify novel proteins capable of associating with the Raf-1 serine/threonine kinase, we investigated whether Raf-1 could interact with the Src homology 2 (SH2) domains of various signal-transducing molecules. In this report, we demonstrate that Raf-1 associated with the SH2 domain of Fyn (a member of the Src tyrosine kinase family) but not with the SH2 domains of phospholipase C-gamma 1, the p85 alpha subunit of phosphatidylinositol 3-kinase, and SH2-containing protein tyrosine phosphatase 2. Unlike most SH2 domain interactions that require tyrosine-phosphorylated residues, the Raf-1/Fyn SH2 domain association was dependent on the serine phosphorylation of Raf-1. Our results also demonstrate that Raf-1 interacted with the SH2 domain of Src and that this interaction was destabilized by mutation of Arg175 found within the conserved SH2 domain FLVRES sequence. In addition, we show that inclusion of additional Src sequences containing the SH3 domain increased the association of Raf-1 with the Src SH2 domain. Finally, using the baculovirus/Sf9 cell system, we show that coexpression of Raf-1 with full-length Fyn/Src resulted in the coimmunoprecipitation of Raf-1 with Fyn/Src, the tyrosine phosphorylation of Raf-1, and the stimulation of Raf-1 kinase activity. These results suggest that Raf-1 may form a functional complex with Fyn/Src mediated in part by SH2 domains and the serine phosphorylation of Raf-1.